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Abstract-InthepolarfractionoftheextractfromWikstroemiaviridiflora,daphnoretinandanewcoumarin.wikstrosin,
wereidentified.Wikstrosinhasbeencharacterisedbychemicalandspectral~ethodsasatricoumarin,anewclassnot
reportedhithertoin nature.
INTRODUCTION
A previouscommunication[I] reportedtheisolation
and characterisationof a new lignan, wikstromol,
togetherwith pinoresinol,matairesinolandarctigenin,
from Wikstroemiaviridiflora.This plant has shown
potentanticanceractivity.The presentpaperdescribes
furtherworkon otherfractionswhichhaveresultedin
theisolationoftwocoumarins,E andF.
,.
RESULTS AND DISCUSSION
SubstanceE, CI9HUO, (M" 352) identifiedas
daphnoretin(1)[2] wasthe majorconstituentof the
plant.SubstanceF wasfoundto be a newcoumarin
andnamedwikstrosin.It wasa colourlesspowderand
analysedfor C27H1409whichwasconfirmedby high
resolutionMS (M" 4S2.0632).It gavea yellowcolour
withdilutealkaliandfluorescedin UV light.Theclose
similarityof itsUV ()'mu237,330nmlogI:4.4S2,4.4S3),
h. IR andPM R spectralpatternwiththatofumbelliferone
~ suggestedthecoumarinnatureof wikstrosin.The func-
~, tionalgroupsin themoleculewereconfirmedby deri-
vatisationwhichgavea diacetate,a dibutrylderivative
andadiMeether.indicatingthepresenceoftwophenolic
OHs in themolecule.IR showeda strongbandat 1290
cm-I which has beenascribedin a daphnoretin to an
aromaticetherlinkage(C=C-O-Ar). Its PMR ex-
hibitedonly 12protonsin thearomaticregionfrom6.1
to Sppm whichcould be unambigouslyassignedby
analogywithumbelIiferoneandbicoumol[3] (TableI).
TheMS ofwikstrosinshowedionsatm/e465(M" -17),
464(M"-IS), 43S(M+-44),409(M+-44-29),3S1(M"-
.. 44-29-2S),353(M+-44-29-56),322(M+-C9H403),294
I (M+-C9H403-2S),277(M+-C9H403-2S-17),265(M+-
C9H~03-56),237(M+-C9H~03-S3),219(M+-C9H~03-
83-IS)ISI (CI3H90),162(C9H603).Theprominention
atm/e162.0302(C9H603)suggestedumbelIiferoneasthe
..; basicunit in the molecule.In viewof the molecular
formulaC27H14°9'wikstrosinwasevidentlya trimerof
umbclliferone.
.Theoxidativedegradationsof wikstrosinwith per-
chloricacidaswellaschromiumtrioxidegaveonlyumbel-
· CDRI CommunicationNo.2238.
liferonein ratherpooryield.In thelattercaseafaintspot
(TLq was also observedwhich was identicalwith
bicoumol[3] (co-TLC,C6H6-EtOAc, I :2)butit could
notbeisolated.Pyrolysisofthesubstanceatca3S0°under
reducedpressureprovedto bemostinformativewhen
umbelliferonewasobtainedin a yieldof almost70%.
Thus, it wasconfirmedthat trimerisationof umbelli-
feronetakesplaceby loss of 4H atoms.Further,in
viewofthepresenceoflwophenolicOHsinthemolecule,
thelinkingof theunitsmustbethroughanetherbridge
and a C-C bond.It shouldalso be mentionedthat
similarexperimentsperformedwith daphnoretinand
bicoumolunderidenticalconditionsresultedin the
formationof umbelliferoneandscopletinandumbelli-
feronerespectivelyastheonlyproducts.
Consideringthe various alternativesin which 3
unitsof umbelIiferonecouldbeunitedsubjectedto the
aboverequirementsandinvolvinglinkagesat C-3,C-6
and C-S as indicatedby PMR data,6 structuresare
possibleforwikstrosin.In this,the3unitsarelinkedas(i)
C6-0-C7',C3'-CS"(ii)C6-0-C7',CS'.C3"(iii)CS-O-C7',
C6'-C3"(iv)CS-O-C7',C3'-C6", (v)C3-0-C7',C6'.CS"
and(vi)C3-0-C7',CS'-C6".Thevariouslinksshownin
thesestructureswouldbeevidentby 2a and2b which
denotes(v)and(vi).
Table1.PMR data(inppm)ofwikstrosin.bicoumolandumbelli-
ferone
1991
AssignmentWikstrosin Bicoumol Umbelliferone-
C-3',3" 6.1,6.3 6,31,6.18 6.1
2H,eachd, 2H,eachd, IH,d,
J =9.5Hz J =9.5Hz J =9.5Hz
C-4,4',4" 7,91,7.98 7.91,7.97 7.83
2H,eachd, 2H,eachd, IH,d,
J =9.5Hz J =9.5Hz J =9.5Hz
7.5IH,s
C-5.5',5" 7.46 7.54 7.43
III, S IH,d,J = 8Hz 1!-I,d,J= 8Hz
7.65,7.7 7.48
J = 8Hz IH,4S
C-6,6' 6.85,7.01 6.94 6.73
2H.dd, IH,d, IH,dd,
J =8,2.5Hz J =SHz J = 8,2Hz
C-8,S" 7.1 6.6 6.63
211,br.5 IH,s IH,s
r:-
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R'= ~ R= ~
OAO~OH oAoVOH
R'=H~=H
2a 2b
The structures(i) and (I;) which have an esculin
chrt>mophore,wereruledout on thebasisof the UV
spectrumofwikstrosinwhichdidnotshowanyabsorp-
tionata longerwavelengththan330nm.A perusalofre-
mainingstructureswould show that structures(iii)
and(iv)havea 3-phenylcoumarinmoietywhereas(v)
and (vi) containa biphenylchromophore,etitherof
whichcouldbeconfirmedbythephysicaldata.
ThethreeC-4,4'and4" protonsinwikstrosinshowed
almostidenticalchemicalshiftvalues(7.95ppm)which
ruledoutthe3-phenylcoumarinunit(jjiandiv)because
insuchstructurestheadjacentC-4protonwouldappear
a: ahigherfielddueto thephenylringcurrenteffect.
(In theotherhand,abiphenylmoietyinwikstrosinbe-
o
4
nIl 3
HoyoAo
~O
OH
(iii)C-8-0-C-7'. C-6'-C-3"
(v)C-3-0- O-C-7'. C-6' C-X"
cameevident from its optical activity. A perusalof~
opticalactivitiesin phenylcoumarinsandbicoumaflllS
showedthatopticalactivityhasbeenreported[4]oaJ1
in thecaseof kotaninanddesmethyl-kotanin(+31$
and -13.3°respectively)whichwasduetothepresesK'8
of a stablerotamerbecauseof restrictedrotationintJIo
biphenyl system. A high optical rotation (- 810")ill
wikstrosinclearlyshowsthepresenceofastablerotaJDCf.
Hence,thestructureof wikstrosinis 2aor 2bwhichII
comprisedofa basicbicoumolunitwithanOR groUP
and an ether bridgelinking the third umbelliferollC
unit.
Thesestructuresarein full agreementwiththePMR
assignmentsandarealsosupportedbythefactthaiiii-
coumolwasoneof thechromicacidoxidationproductJ
ofwikstrosin.
Althoughcoumarinsarethemostexhaustivelystudied
classofnaturally-occurringheterocycles,thebicoum~
arecomparativelynewandonlyadozenhavebeenidenti-
fiedso far.Dicoumarol[5], thefirst isolatedin 1941.
has two 4-hydroxycoumarinunits linkedat C-)J'
througha methylenebridge.Daphnorctin[2], ~
foundto beanothertypewhereintwocoumarinUJIiIJ
werelinkedbyanetherbridge.A thirdtype,matsuk-
lactone[6], isolatedin 1964,containeda C-C linkage.
Other membersof this classisolatedduringthe~
decadearebicoumol[3]. thamnosin[7], lasiocepbJl!D
[8],kotanin[4],phebalin,candicanin[10],euphorbeUD
[II], isoeuphorbctin[12] and edgeworthin[13].The
isolationand characterizationof wikstrosinfromW.
viridiflorarecordsthefirstmemberof thenewc1au-
tricoumarin,fromaThymelaeaceaeousplant.
..
EXPERIMENTAL
Mp's areuncorr.PMR spectrawererecordedin DMS~
unlessstatedotherwise,withTMS as internalstandard.Tb8
TLC valuesareforSi gel;FeCI3-K3Fe(CN)6sprayregent.Tb8
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(vi)C-3- 0 - C-7',C-8'--C-6"
Tricoumarinfrom Wikslroemia
i
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EtOH extractoftheplant(3kg)wasmaceratedsuccessivelywith
hexaneandEtOAc to yieldhexane-soluble(23g)andEtOAc-
soluble(57g)fractions.Thelatterfractionwaschromatographed
overhynosupercel(300g) andC.H. (17g),EtOAc (34g) and
MeOH (3g)eluateswerecollected.The EtOAc eluateresidue
waslechromatographedoverSi gel (I k~)and 120fractions
(250mleach)werecollectedusinge..H..containingincreasing
amountsof MeOH.TheC"H. MeOH (24:I) fractions(43-48)
on crystallizationfrom CHCIJ-MeOH yieldedsubstanceE
(0.585g). The subsequentfractions(49-58)gavesubstanceF
whichwasobtainedascolourlesspowder(0.25g)fromMeOH.
SubstanceE (daphnoretin).Paleyellowneedles,mp243-47°
decomp.It gavea yellowcolourin alkali andshowedwhite
nuorescenceinUVlight;Rf;0.5(C.H.-EtOAc,I :1).)' (EtOH):
228,265,325,343nm(log£4.18,3.86,4.28,4.31).Ymn(KBr):
3650(OH) 1720(unsaturateda-pyrone)1613,1592,1481
(aromatic),1282(-C=C-O-), 1242,1220,1136,1087,1026,
917,870,850,770,738cm-'. PMR ppm:3.82(3H,s, -OMe),
6.3(I H, d, J = 9.5Hz, C-3'),6.85--7.57(5H,m,aromatic),7.8
(1H,s,C-4),8(IH, d,J = 9.5Hz,C-4').MS mle:352(M +),337,
324,323,322,310,304,295,281,180,179.176,173,164,162,135,
134,120,119,117.Found:C, 64.8;H, 3.3C,.HI20, requires
C, 64.89;H, 3.36percent.The acetylderivativecrystallisedfrom
CHCI3, mp 247°. Ymn (KBr): 1763cm-I (phenolic acetate).
PMR ppm: 2~6(3H, s,OCOMe), 3.82(3H, s,OMe), 6.38(I H, d,
J =9.5Hz, C-3),7.08-7.8(5H,aromatic),7.9(lH, s, C-4')
and8.05(lH, d,J =9.5Hz, C-4).MS mle: 394(M+).The
methyletherwasobtainedascolourlessneedlesfromMeOH
mp 228-31°.;';~~H:227,262,324,342nm (log £4.30,3.94,4.32.
4.34).PMR ppm: 3.82,(3'H, s, -OMe), 3.9(3H, s, OMe). MS
mf,':366(M+).
S"fls/anceF (wikstrosin).Colourlesspowder.mp 318-320
decomp.,[a]D -82.3 (c 0.42.Py). It gavea yellow colouration
withalkali and showed white nuorescencein UV light R, 0.28
(C H.-EtOAc, I: I) ).E~.~~:237, 330nm (log £ 4.482. 4.483).
,.K!:.:3274(OH, 1734,1700(unsaturateda-pyrone). 1603,1600.
1527(aromatic).1290(-C=C-O-), 1418.1389,1325.1250.
1143.1099,1047.1005,858,844cm-l. PMR ppm: 6.1and 6.3
(2H, eachd,J = 9.5Hz. C-3', 3"),6.9,6.95(2H, eachdd,J = 2.5.
8 Hz, C-6, 6'). 7.1(2H, s, C-8, 8"), 7.46(lH, s, C-5"), 7.65 and
7.7(2H, eachd,J = 8 Hz, C-5, 5'),7.95(I H, s,C-4),7.91and 7.98
(2H, eachd, J = 9.5 Hz, C-4', 4"). MS mle: 482.0632(M+, 75,
C27HI409)' 465 (24). 464 (33), 438.0710 (100. C2.H 1.0,),
409.0959(10),381(5),353 (4),322(4),294.0567(10,C, ,H,oOs)'
277.0494(8, CI7H90.), 265.0521 (53, C..H90.). 237 (II).
219.0406(7,ClsH,02)' 209(9).181'0641(9,CI3H.O), 162.0302
(48,C.H.OJ), 134.0347(35), 105(I). Found: C, 67.00;H, 314.
C27HI.O. requiresC, 67.1;H 2.9%.
Acetylation of F. The substance(30mg) was reacted over-
nightin Py (0.5ml) with Ac20 (0.5ml). After working up, the
residuewas crystallized from EtOH (28mg), mp 225--228°,
\'~:: 1776cm-, (phenolic acetate),PM R (acetone-d.) ppm:
2.01.2'05(3H each,s, OCOMe), 6.3,6.4(2H, eachd, J = 10Hz,
C-3'. 3"), 6.9-7.9 (IOH. m, aromatic). MS mle: (M'" absent),
462.436,408,379,320,376,252,248,224,162.Found: C, 65.62:
H.3.26.C3,H18011 requiresC, 65.73;H, 3.1%.
BII/rylationof F. Substance(30mg) in Py (0.5ml) was reacted
withn-BuC020(0.5ml)overnightat roomtemp.Thereaction
mixtUrewasfreedof solventand theresiduemaceratedwith
hexanetoremovexcessreagent.Theinsolublematerialcrystai-
lizedfromEtOHascolourlessneedles(35mg),200°decomp.
R{0.54(C.H,,-EtOAc, I: I). PMR ppm: \.8-2 (6H. m. 2-
~-
r
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<:I11C.!:b),3.35(KH, br. s, 2-C.!::bC1:bCO-), 6.3,6.4 (2H, each
d. J = 9.5Hz, C-3', 3"), 7.16(2H, s, C-8, 8"), 7.3 and 7.31(2H,
each d, J = 8 Hz, C-6, 6'), 7.59(I H, s, C-5"), 7.8 and 7.82(2H,
eachd, J = 8 Hz. C-5, 5'),7.91(I H, s, C-4), 8.08,8.1(2H, eachd,
J = 9.5Hz, C-4', 4"). '
J\1<,/hylll/ill/lof F. SubstanceF (45mg),Me2SO. (0.5ml) and
anhydrous K1COJ (\.5 g) were renuxedin dry Me2CO (25ml)
for 8 hr in an inert atmospher. The reaction mixture was
coned, diluted with H20 and filtered.The residuecrystallized
from MeOH as colourless needles (35mg), mp 188-189.
).E~.~:':221and 336nm. PMR (CDCIJ)ppm: 3.83(6H, s,2 OMe),
6.2 and 6.3(2H, eachd, J = 10Hz), 6.9-7.5 (9H, m,aromatic),
7.99(I H, s, C-4), 7.6and 7.78(2H, eachd, J = 10Hz, C-4, 4").
MS mle:510(M +),496,478,371,352,337,291,263,249,223,221,
163, 139.134.Found: C, 68'4; H, 2.89.C2.HI80. requires C,
68.3,H, 2.8 percent.
Pyrolysis of F. The substance (26mg) was pyrolyzed in a
sublimation tubeat 378-80°for 15min at 20mm.The sublimate
(l8mg) showed the presenceof only one spot on TLC and
crystallized from EtOH as colourless needles,mp 226°,Rf 0.75
(C.H" -EtOAc). ;.~~~II:220and 325nm. ,.~~I::3200,1695,1613,
1557,1520,1490,1429,1325.1250,1143,1111, 995, 840cm-l.
PMR ppm: 6.1(IH. c/,J = 9.5Hz, C-3), 6.63(lH, s, C-8), 6.73
(I H, c/.J = 8 Hz, C-6), 7.43(I H, d, J = 8 Hz, C-5), 7.83(I H, d,
J = 9.5Hz, C-4). MS mle: 162(M +)."
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